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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for forming thick-film patterns 
having a rectangular shape in sectional shape and excellent high-frequency 
transmission characteristics, which method is capable of easily forming the 
patterns even when a photosensitive paste having a high content ratio of 
conductive powder and low light transmittance is used and the photosensitive 
paste used for the same. 

SOLUTION: The photosetting depth(d) of the photosensitive paste is previously 
measured and a photosensitive paste film of a prescribed film thickness(t) is 
formed by application of the photosensitive paste by taking the photosetting 
depth(d) into consideration and is then subjected to exposure processing. The 
photosensitive paste film subjected to the exposure processing is developed to 
form the thick-film patterns of a prescribed shape. The photosensitive paste is 
applied in such a manner that the relation between the photosetting depth(d) of 
the photosensitive paste and the film thickness(t) of the photosensitive paste film 
satisfies the conditions of equation: t<d. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (a) The process which measures the photo-curing depth (d) of a 
photosensitive paste beforehand, and the process which applies a photosensitive 
paste in consideration of (b) photo-curing depth (d), and forms the photosensitive 
paste film of predetermined thickness (t), (c) The formation approach of the thick- 
film pattern characterized by providing the process which performs exposure 
processing on said photosensitive paste film, and the process which develops 
said photosensitive paste film with which (d) exposure processing was performed, 
and forms the thick-film pattern of a predetermined configuration. 
[Claim 2] The formation approach of the thick-film pattern according to claim 1 



characterized by the relation of the photo-curing depth (d) of said photosensitive 
paste and the thickness (t) of said photosensitive paste film applying said 
photosensitive paste so that the conditions of following formula:t<=d may be 
fulfilled. 

[Claim 3] When mean particle diameter of the inorganic powder under 
photosensitive paste is set to (m), the thickness (t) of said photosensitive paste 
film is following formula:t<=d+m (however, d photo-curing depth of a 
photosensitive paste). 

The formation approach of the thick-film pattern according to claim 1 
characterized by applying said photosensitive paste so that ****** may be filled. 
[Claim 4] The formation approach of the thick-film pattern according to claim 2 or 
3 characterized by being what forms the thick-film pattern whose cross-section 
configuration of the direction which intersects perpendicularly with a longitudinal 
direction is an abbreviation rectangle. 

[Claim 5] The photosensitive paste characterized by being the photosensitive 
paste containing the inorganic powder of mean particle diameter (m) used for the 
cross-section configuration of the direction which intersects perpendicularly with 
a longitudinal direction forming the thick-film pattern of an abbreviation rectangle, 
and the thickness (t) of photo-curing depth (d) and the photosensitive paste film 
and the mean particle diameter (m) of inorganic powder being what used in a 
mode which fulfills the conditions of following formula:t<=d+m. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the 
photosensitive paste used for the formation approach of a thick-film pattern, and 
formation of a thick-film pattern. 
[0002] 

[Description of the Prior Art] wiring which constitutes the RF circuit with which 
these electronic equipment is equipped with the densification and high-speed- 
signal-izing of RF electronic equipment ~ a conductor is detailed, thickness is 
large and, moreover, it is called for that a cross-section configuration is a 
rectangle. By the way, while in forming conventionally the thick-film-conductor 
film which gives wiring on a substrate it gives so that it may become the pattern 
of a request on a substrate with screen printing about this, and calcinating after 
that and removing an organic binder using the conductive paste which mixed the 
end of conducting powder to the organic binder, making an electric conduction 
component sinter is performed. 

[0003] However, it is difficult for the pattern version precision not to be 
necessarily enough, for example, to form a detailed pattern 100 micrometers or 
less in screen printing, then, the photosensitive paste which mixed conductive 
powder to the photopolymer constituent as an approach of obtaining the detailed 
pattern which is the difficulty of obtaining in screen-stencil as indicated by JP,54- 
121967.A, JP,54-13591,A, and JP,59-143149,A -- using - this ~ a 
photolithography technique - applying - the conductor of a detailed pattern - the 
approach of forming the film on a substrate is proposed. 
[0004] As a photopolymer constituent which constitutes such a photosensitive 



paste It is possible to use a well-known photopolymerization nature compound, 
an optical denaturation compound, etc. For example, the mixture of the monomer 
or oligomer which has reactant functional groups, such as (1) partial-saturation 
radical, and photopolymerization initiators, such as an aromatic series carbonyl 
compound, (2) The mixture of addition polymerization nature compounds, such 
as the so-called diazo resin, such as a condensation product of aromatic series 
screw azide and formaldehyde, and (3) epoxy compounds, and photo-oxide 
generating agents, such as diaryl iodonium salt, (4) naphthoquinonediazide 
system compound, etc. can be used. Especially a desirable thing is the mixture 
of the monomer and optical radical generating agents, such as an aromatic 
series carbonyl compound, which have reactant functional groups, such as a 
partial saturation radical of (1), in these. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, when it is going to obtain 
the high conductor layer of electrical conductivity, it is required to prevent defects 
accompanying the volumetric shrinkage at the time of baking, such as an open 
circuit and crack initiation, and, for that purpose, it is necessary to make high the 
content rate of the conductive powder mixed with a photopolymer constituent. 
However, if the content rate of conductive powder becomes high, the 
permeability of the light within a photosensitive paste will become low, and even 
if it becomes inadequate, and pattern formation is able to become difficult or 
hardening inside the paste by hardening of a photopolymer constituent is able to 
perform pattern formation, a cross-section configuration becomes the so-called 
pattern of reverse trapezoidal shape and an edge curl configuration, and there is 
a problem that the transmission characteristic in a RF falls remarkably. 
[0006] The above-mentioned problem is not applied only about the 
photosensitive paste which contains conductive powder as inorganic powder, 
and is applied also about the photosensitive paste which contains insulating 
powder as inorganic powder. 

[0007] The invention in this application aims at offering the photosensitive paste 



used for the formation approach of the thick-film pattern [ solve the above- 
mentioned trouble, the content rate of conductive powder is high, and it is 
possible to perform pattern formation easily, also when light transmittance uses a 
low photosensitive paste, and ] which can form the thick-film pattern which whose 
cross-section configuration is moreover a rectangle and was excellent in the RF 
transmission characteristic, and it. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, as a result of repeating research wholeheartedly, by measuring the 
photo-curing depth of the photosensitive paste film beforehand, and setting up 
the thickness of the photosensitive paste film in consideration of this photo-curing 
depth, the artificer of this application knew that the thick-film pattern which whose 
cross-section configuration is a rectangle and was excellent in the RF 
transmission characteristic would be obtained, further, performs experiment and 
examination and came to complete this invention. 

[0009] Namely, the formation approach of the thick-film pattern of the invention in 
this application (claim 1) (a) The process which measures the photo-curing depth 
(d) of a photosensitive paste beforehand, and the process which applies a 
photosensitive paste in consideration of (b) photo-curing depth (d), and forms the 
photosensitive paste film of predetermined thickness (t), (c) It is characterized by 
providing the process which performs exposure processing on said 
photosensitive paste film, and the process which develops said photosensitive 
paste film with which (d) exposure processing was performed, and forms the 
thick-film pattern of a predetermined configuration. 

[0010] Since the configuration (cross-section configuration) of the thick-film 
pattern formed can be predicted to some extent to be the photo-curing depth (d) 
of a photosensitive paste from the thickness (t) of the photosensitive paste film 
By measuring the photo-curing depth (d) of a photosensitive paste, and defining 
the thickness (t) of the photosensitive paste film in consideration of this photo- 
curing depth (d) beforehand It becomes possible to form efficiently the thick-film 



pattern which has a desired cross-section configuration, and adhesion with the 
object (usually substrate) in which a thick-film pattern is formed is good, and it 
becomes possible to form a thick-film pattern with a high configuration precision. 
[001 1] In addition, when the thick-film pattern which there is an inclination for 
some cross-section configurations of the thick-film pattern formed to turn into 
reverse trapezoidal shape in the case of large extent, but some directions of the 
thickness of the photosensitive paste film tend to form does not need so high a 
configuration precision, it is also more possible than photo-curing depth as 
thickness of the photosensitive paste film to adopt such thickness (for it to be 
large thickness partly from photo-curing depth). 

[0012] In addition, in the invention in this application, it is also possible for a 
photosensitive paste to mean inorganic powder and the paste containing a 
photopolymer component, and to add suitably preservation stabilizers, such as a 
solvent and polymerization inhibitor, an antioxidant, a color, a pigment, a 
defoaming agent, a surfactant, etc. if needed. In addition, as long as there is 
especially no constraint in the class of photosensitive paste, or a presentation 
and the original effectiveness of the invention in this application is done so, it is 
possible to use the photosensitive paste of various presentations. 
[0013] Moreover, in the invention in this application, the photosensitive paste film 
is a concept which applies a photosensitive paste to bases, such as a ceramic 
substrate and a PET film, etc. using well-known techniques, such as screen- 
stencil and a spin coat, and means the film in the condition of having dried, and 
the thickness of the photosensitive paste film is a concept meaning the thickness 
of this film. 

[0014] moreover, the photo-curing depth (d) of the photosensitive paste film - "- 
it goes on, and it is consumed by hardening of resin or the irradiated light, for 
example, ultraviolet radiation etc., absorbs the inside of the paste film to a 
resinous principle - having - decreasing - hardening of resin - the minimum - it 
is a concept meaning depth" from a paste film front face until it is less than 
required energy. 



[0015] In addition, as the evaluation (measurement) approach of this photo- 
curing depth, the following approaches are illustrated, for example. 
** Form the photosensitive paste film on a substrate with screen printing first. 
** And expose by irradiating the light (for example, ultraviolet radiation etc.) which 
adjusted the amount of energy uniformly. 

** After that, negatives are developed using thin water solutions, such as a 
sodium carbonate, and a part for a non-hard spot is removed, and the thickness 
of the hardening film is measured, and let this thickness be photo-curing depth 
(d). 

In addition, thickness can be measured by well-known approaches, such as an 
optical microscope, an electron microscope, and a laser beam microscope. 
[0016] Moreover, the formation approach of the thick-film pattern of claim 2 is 
characterized by the relation of the photo-curing depth (d) of said photosensitive 
paste and the thickness (t) of said photosensitive paste film applying said 
photosensitive paste so that the conditions of following formula:t<=d may be 
fulfilled. 

[0017] The formula of the above [ a photosensitive paste ]: Stiffen the 
photosensitive paste film certainly covering the whole thickness direction by 
applying, namely, making thickness (t) of the photosensitive paste film smaller 
than photo-curing depth (d), an EQC, or it so that the conditions of t<=d may be 
fulfilled, and it becomes possible to make it not dissolve at the time of 
development. Therefore, it becomes possible to form certainly the thick-film 
pattern which has a desired cross-section configuration, and adhesion with the 
object (usually substrate) in which a thick-film pattern is formed is good, and it 
enables a cross-section configuration to form a rectangular thick-film pattern 
efficiently. Moreover, also when it calcinates, a cross-section configuration 
maintains a rectangle, and the edge curl generated when the thick-film pattern of 
reverse trapezoidal shape is calcinated does not produce this thick-film pattern. 
Therefore, it prevents that the sharp part which concentration of a current tends 
to produce is formed in an electrode surface, it becomes possible to control 



concentration of a current, and it becomes possible to raise the transmission 
characteristic in a RF. 

[0018] That is, if paste thickness is larger than photo-curing depth, the inclination 
for extent of generating of the undercut produced at the time of development to 
become large, and for a cross-section configuration to turn into reverse 
trapezoidal shape will arise. Therefore, when the thick-film pattern which it is 
going to form does not need a high configuration precision, it is possible to set up 
the thickness of the photosensitive paste film more greatly partly rather than 
photo-curing depth, but when a cross-section configuration tends to form the 
rectangular thick-film pattern of a high configuration precision, it is necessary to 
make it the thickness (t) of the photosensitive paste film not exceed photo-curing 
depth (d). 

[0019] Moreover, for the formation approach of the thick-film pattern of claim 3, 
when mean particle diameter of the inorganic powder under photosensitive paste 
is set to (m), the thickness (t) of said photosensitive paste film is following 
formula:t<=d+m (however, d photo-curing depth of a photosensitive paste). 
It is characterized by applying said photosensitive paste so that ****** may be 
filled. 

[0020] If the content rate of inorganic powder becomes high, since the probability 
for inorganic powder to exist in the front face of the photosensitive paste film will 
become high, also when mean particle diameter of the inorganic powder under 
photosensitive paste is set to (m) and the thickness (t) of the photosensitive 
paste film fulfills the conditions of above-mentioned formula:t<=d+m, it becomes 
possible to stiffen the photosensitive paste film covering the whole thickness 
direction substantially. Therefore, it becomes possible to form certainly the thick- 
film pattern which has a desired cross-section configuration, and it is the fitness 
of adhesion with the object (usually substrate) in which a thick-film pattern is 
formed, and it becomes possible to form efficiently the thick-film pattern excellent 
in configuration precision. 

[0021] In addition, according to the formation approach of the thick-film pattern of 



this claim 3, the content rate of inorganic powder, such as conductive powder, is 
high, also when the permeability of the light in the interior is low, it becomes 
possible to form a thick-film pattern certainly, and a cross-section configuration 
can obtain the pattern which excelled [ rectangle ] in the RF transmission 
characteristic, for example. In addition, the mean particle diameter (m) of the 
above-mentioned inorganic powder is a concept meaning the mean particle 
diameter of the inorganic powder contained, when using two or more sorts of 
inorganic powder. [ most ] 

[0022] Moreover, the formation approach of the thick-film pattern of claim 4 is 
characterized by being what forms the thick-film pattern whose cross-section 
configuration of the direction which intersects perpendicularly with a longitudinal 
direction is an abbreviation rectangle. 

[0023] The formation approach of the thick-film pattern of the invention in this 
application is suitable for forming a thick-film pattern with a high configuration 
precision, and a cross-section configuration can form a rectangular thick-film 
pattern certainly. Therefore, according to the invention in this application, 
adhesion with a substrate etc. is good and it enables the cross-section 
configuration which was excellent in the RF transmission characteristic to form a 
rectangular thick-film pattern efficiently. 

[0024] Moreover, the photosensitive paste of the invention in this application 
(claim 5) is a photosensitive paste containing the inorganic powder of mean 
particle diameter (m) used for the cross-section configuration of the direction 
which intersects perpendicularly with a longitudinal direction forming the thick-film 
pattern of an abbreviation rectangle, and it is characterized by for the thickness 
(t) of photo-curing depth (d) and the photosensitive paste film and the mean 
particle diameter (m) of inorganic powder to be what is used in a mode which 
fulfills the conditions of following formula:t<=d+m. 

[0025] In order that the photosensitive paste film with which the thickness (t) of 
photo-curing depth (d) and the photosensitive paste film and the mean particle 
diameter (m) of inorganic powder are used in a mode which fulfills the conditions 



of above-mentioned formula:t<=d+m, and were applied and formed may harden 
the photosensitive paste of the invention in this application certainly covering the 
whole thickness direction by exposure, it enables a cross-section configuration to 
form a rectangular thick-film pattern certainly. Therefore, by using the 
photosensitive paste of the invention in this application, the cross-section 
configuration where are the fitness of adhesion with the object (usually substrate) 
in which a thick-film pattern is formed, and the RF transmission characteristic 
was excellent is enabled to form a rectangular thick-film pattern efficiently, and it 
is significant. 
[0026] 

[Embodiment of the Invention] The formation approach of the thick-film pattern of 
the invention in this application is advantageously used, when forming on a 
substrate the film which has a detailed pattern for example, using a 
photolithography technique. More specifically, according to the formation 
approach of the thick-film pattern of the invention in this application, the 
photosensitive paste film is formed by giving a photosensitive paste on a 
substrate etc. and drying it first, by the well-known film formation approaches, 
such as screen-stencil, a spin coat, and a doctor blade. Subsequently, it lets the 
mask which has a desired pattern pass, the photosensitive paste film is exposed, 
and the thick-film pattern which has a desired pattern is formed by developing 
negatives with developers, such as a sodium-carbonate water solution. And the 
thick-film pattern (thick film conductor) on which this thick-film pattern functions 
as a conductor (electrode) by being calcinated is formed on a substrate etc. 
[0027] With in addition, the photopolymer component (photosensitive organic 
component) which constitutes the photosensitive paste used in the invention in 
this application The mixture of photopolymerization initiators, such as a monomer, 
and oligomer, an aromatic series carbonyl compound which are the thing of a 
photopolymerization nature compound or an optical denaturation compound, for 
example, have reactant functional groups, such as (1) partial-saturation radical, 
(2) The mixture of addition polymerization nature compounds, such as the so- 



called diazo resin, such as a condensation product of aromatic series screw 
azide and formaldehyde, and (3) epoxy compounds, and photo-oxide generating 
agents, such as diaryl iodonium salt, (4) naphthoquinonediazide system 
compound, etc. are illustrated. Among these especially a desirable thing is the 
mixture of photopolymerization initiators, such as a monomer which has reactant 
functional groups, such as a partial saturation radical of (1), and an aromatic 
series carbonyl compound. 

[0028] As said reactant functional-group content monomer oligomer A hexandiol 
thoria chestnut rate, a tripropylene glycol thoria chestnut rate, Trimethylolpropane 
triacrylate, stearylacrylate, Tetrahydrofurfuryl acrylate, laurylacrylate, 2-phenoxy 
ethyl acrylate, Isodecyl acrylate, iso octyl acrylate, tridecyl acrylate, Caprolactone 
acrylate, ethoxylation nonyl phenol acrylate, 1,3-butanediol diacrylate, 1,4- 
butanediol diacrylate, Diethylene glycol diacrylate, tetraethylene glycol diacrylate, 
Triethylene glycol diacrylate, ethoxylation bisphenol A diacrylate, Propoxy-ized 
neopentyl glycol diacrylate, a tris (2-hydroxyethyl) isocyanurate thoria chestnut 
rate, Ethoxylation trimethylolpropane triacrylate, a pentaerythritol thoria chestnut 
rate, Propoxy-ized trimethylolpropane triacrylate, a propoxy-ized glyceryl thoria 
chestnut rate, Pentaerythritol tetraacrylate, ditrimethylolpropanetetraacrylate, 
Dipentaerythritol hydroxy pentaacrylate, ethoxylation pentaerythritol tetraacrylate, 
Tetrahydrofurfuryl methacrylate, cyclohexyl methacrylate, Isodecyl methacrylate, 
lauryl methacrylate, triethylene glycol dimethacrylate, Ethylene glycol 
dimethacrylate, tetraethylene glycol dimethacrylate, 1,4-butanediol 
dimethacrylate, diethylene-glycol dimethacrylate, 1, 9-nonane diol diacrylate, 1, 
6-hexanedioldimethacrylate, Neopentyl glycol dimethacrylate, 1, 3-butylene- 
glycol dimethacrylate, Ethoxylation bisphenol A dimethacrylate, 
trimethylolpropanetrimethacrylate, Ethoxylation isocyanuric acid diacrylate, 
ethoxylation PARAKU mill phenol acrylate, Ethylhexyl carbitol acrylate, an N- 
vinyl-2-pyrrolidone, Isobornyl acrylate, polypropylene-glycol diacrylate, 
polyethylene-glycol diacrylate, dipentaerythritol pentaacrylate, dipentaerythritol 
hexaacrylate, etc. are illustrated. 



[0029] moreover, as a possible photopolymerization initiator of using suitably in 
the invention in this application Benzyl, benzoin ethyl ether, benzoin isobutyl 
ether, Benzoin iso-propyl ether, a benzophenone, benzoylbenzoic acid, Methyl o- 
benzoylbenzoate, 4-benzoyl-4'-methyl diphenyl sulfide, Benzyl dimethyl ketal, 2- 
n-butoxy-4-dimethylamino benzoate, 2-chloro thioxan ton, 2, 4-diethyl thioxan ton, 
2, 4-diisopropyl thioxan ton, An isopropyl thioxan ton, 2-dimethylaminoethyl 
benzoate, p-dimethylamino ethyl benzoate, p-dimethylamino isoamyl benzoate, 3 
and 3'-dimethyl-4-methoxybenzophenone, 2, 4-dimethyl thioxan ton, 1-(4-dodecyl 
phenyl)-2-hydroxy-isobutane-1-ON, 2 and 2-dimethoxy -1, 2-bibenzyl-1-ON, 
hydroxy cyclohexyl phenyl ketone, 2-hydroxy - 2-methyl-1 -phenyl propane-1-ON, 
1 -[4-(2-hydroxy ethoxy)-phenyl]-2-hydroxy-2-methyl-1 -propane-1 -ON, 2-methyl- 

1- [4-(methylthio) phenyl]-2-morpholinopropane-1-ON, A methyl benzoyl FORU 
mate, the 1 -phenyl -1, a 2-propane dione-2-(o-ethoxycarbonyl) oxime, 2-benzyl- 

2- dimethylamino-1-(4-morpholino phenyl)-1-butanone, Screw (2, 6- 
dimethoxybenzoyl) - 2, 4, and 4-trimethyl pentyl phosphine oxide, Bis(2, 4, 6- 
trimethyl benzoyl) phenyl phosphine oxide, Screw (2, 4, 6-trimethyl benzoyl) - 2, 
4, and 4-trimethyl pentyl phosphoretted hydrogen oxide, Screw (2, 6- 
dichlorbenzoyl) - 2, 4, and 4-trimethyl pentyl phosphoretted hydrogen oxide, 1-(4- 
isopropyl phenyl)-2-hydroxy-isobutane-1-ON, 1, 2-bibenzyl dione, 
methylphenylglyoxylate, etc. are illustrated. In addition, these 
photopolymerization initiators are independent or can use two or more sorts for 
coincidence. 

[0030] As for the addition of the photopolymerization initiator of the invention in 
this application, it is desirable to add 0.1 to 5% of the weight to 100 % of the 
weight of photosensitive pastes. It becomes inadequate hardening the addition of 
a photopolymerization initiator according to [ that it is less than 0.1 % of the 
weight ] light, and this is because improvement in hardenability is hardly 
accepted even if it adds exceeding that it is not desirable and 5 % of the weight. 
[0031] Moreover, this acrylic copolymer can be manufactured among the 
photosensitive pastes with which the above-mentioned photosensitive organic 



component was added including the acrylic copolymer with which especially a 
desirable thing has a carboxyl group in a side chain by carrying out 
copolymerization of unsaturated carboxylic acid and the ethylene nature 
unsaturated compound. As unsaturated carboxylic acid, an acrylic acid, a 
methacrylic acid, a maleic acid, a fumaric acid, vinyl acetic acids, these 
anhydrides, etc. are raised. On the other hand, as an ethylene nature 
unsaturated compound, fumaric-acid ester, such as methacrylic ester, such as 
acrylic ester, such as a methyl acrylate and an ethyl acrylate, a methyl 
methacrylate, and ethyl methacrylate, and fumaric-acid monoethyl, etc. is raised. 
Moreover, oxidation treatment may be performed to the copolymer which was 
made to carry out copolymerization of these compounds, and was obtained, and 
an unsaturated bond may be introduced. 

[0032] Moreover, in a photosensitive paste, when conductive powder is used as 
inorganic powder, as conductive powder, it is possible to use one sort, such as 
Ag powder, Au powder, Pt powder, Pd powder, Cu powder, nickel powder, W 
powder, aluminum powder, and Mo powder, or two sorts or more. Moreover, it is 
also possible to use the alloyed powder. Although it is possible as these 
conductivity powder to use the thing of a globular shape, tabular, mass, and 
which cylindrical and needlelike various configurations, it is desirable that there is 
no condensation and dispersibility uses good conductive powder, and that the 
mean particle diameter of whose is 0.05-10 micrometers is desirable. Mean 
particle diameter is 0.5-5 micrometers more preferably. When the mean particle 
diameter of conductive powder is less than 0.05 micrometers, this will be 
because a detailed circuit pattern cannot be obtained, if the cohesive force of a 
particle is large, and photosensitive conductive paste with good dispersibility 
cannot be obtained and the mean particle diameter of conductive powder 
exceeds 10 micrometers. 

[0033] Moreover, in the photosensitive paste of the invention in this application, 
the content rate of conductive powder has 60 - 90% of the weight of the desirable 
range, and 65 - 85% of the weight of the range is more desirable. When the 



content rate of conductive powder is less than 60 % of the weight, this runs short 
of the amounts of a photopolymer component, if an open circuit and a crack arise, 
and a desired pattern cannot be obtained and the content rate of conductive 
powder exceeds 90 % of the weight by contraction at the time of baking, and is 
because sufficient hardening is not obtained. 

[0034] Moreover, in a photosensitive paste, when insulating powder is used as 
inorganic powder, as insulating powder, glass powder and/or ceramic powder 
can be used advantageously. It is possible to use glass powder with well-known 
way silicic acid system glass powder etc. as glass powder, and it is possible to 
use the well-known ceramic powder of glass ceramics, a glass multicomputer 
system, and non-textile glass yarn as ceramic powder. 
[0035] As glass powder, more specifically A Si02-PbO system, a Si02-ZnO 
system, 20Si02-Bi3 system, a Si02-K20 system, a Si02-Na20 system, It is 
possible to use glass powder, such as 20Si02-PbO-B3 system, 20Si02-ZnO-B3 
system, and Si02-Bi203-B-203 system, 20Si02-K2 0-B3 system, and 20Si02- 
Na2 0-B3 system. 

[0036] Moreover, it is possible to use the oxide of at least one sort of metals 
chosen from the group which consists of aluminum, Ag, Cu, nickel, Ti, Ba, Pb, Zr, 
Mn, Cr, Sr, Fe, Y, Nb, La, Si, Zn, and Ru, for example as ceramic powder, boride, 
a nitride, silicide, etc. 

[0037] Although it is possible to use the thing of a globular shape, tabular, mass, 
and which cylindrical and needlelike various configurations like the case of the 
conductive powder mentioned above as these insulating powder (inorganic 
powder), there is no condensation, it is desirable that dispersibility is good, and it 
is desirable to use what is in the range whose mean particle diameter is 0.1-10 
micrometers for that purpose. 

[0038] Moreover, when a photosensitive paste is used as a paste for forming an 
insulator including glass powder which was mentioned above, the content rate of 
glass powder has 40 - 80% of the weight of the desirable range. This will be 
because it becomes difficult to obtain a detailed pattern by dispersion of the light 



by glass powder, if the insulating fall of the insulator film after baking is caused 
as the content rate of glass powder is less than 40 % of the weight, and it is easy 
to become poor and the content rate of glass powder exceeds 80 % of the weight. 
[0039] moreover, the thing used as a paste for a photosensitive paste to form a 
conductor including conductive powder which was mentioned above -- it is -- 
such a conductor -- when insulating powder is further added by the 
photosensitive ** paste, as for the content rate of such insulating powder, it is 
desirable to consider as 0. 1 - 1 0% of the weight of the range. This will be 
because the conductive fall of the pattern after baking and the fall of soldering 
nature are caused, if junction nature with a substrate is inadequate, and it is 
difficult to obtain a good pattern and the content rate of insulating powder 
exceeds 10 % of the weight, when the content rate of insulating powder is less 
than 0.1 % of the weight. 

[0040] Moreover, the photo-curing depth of the photosensitive paste film can be 
changed by adjusting the presentation of a photosensitive paste suitably. As for 
the thickness of the photosensitive paste film, it is desirable to make it smaller 
than photo-curing depth, an EQC, or photo-curing depth. Moreover, more 
specifically, it is the following formula. It is desirable to form the photosensitive 
paste film in a mode which fulfills conditions. 

When the conditions of the formula of the t<=d+m (thickness of photosensitive 
paste film: t, photo-curing depth:d, mean-particle-diametenm of inorganic 
powder) above are fulfilled, the cross-section configuration after baking can also 
form [ the cross-section configuration after development ] a rectangular thick-film 
pattern certainly with a rectangle. 
[0041] 

[Example] Hereafter, the example of the invention in this application is shown 
with the example of a comparison, and the place by which it is characterized 
[ the ] is explained in more detail. 

[0042] In addition, in this example and the example of a comparison, Ag powder 
which has predetermined mean particle diameter as inorganic powder, AgPt 



powder, Cu powder, Si02-B-203-Bi203 system glass powder, Si02-PbO-B203 
system glass powder, and 20aluminum3 (alumina) powder were used suitably. 
[0043] moreover, in an example and the example of a comparison, as an acrylic 
copolymer which constitutes a photopolymer component A methyl-methacrylate- 
methacrylic-acid copolymer is used. Similarly as an optical radical polymerization 
nature monomer Ethoxylation trimethylolpropane triacrylate is used. As a 
photopolymerization initiator 2-methyl-1-[4-(methylthio) phenyl]-2- 
morpholinopropane-1-ON, 2, 4-diethyl thioxan ton, and 2-benzyl-2- 
dimethylamino-1-(4-morpholino phenyl)-1-butanone were used. 
[0044] The following photosensitive paste A-H was produced by kneading the 
inorganic powder of [production of photosensitive paste (A-H)] above, an acrylic 
copolymer, an optical radical polymerization nature monomer, and a 
photopolymerization initiator with an organic solvent, using 3 rolls, after fully 
mixing by each following presentation ratios. The photo-curing depth of each 
photosensitive paste and the presentation are as follows. 
[0045] 

The <the photosensitive paste A (photo-curing depth: 7.8 micrometers)> and Ag 

powder (mean particle diameter: 3.0 micrometers) 75.0 % of the 

weight and a methyl-methacrylate-methacrylic-acid copolymer 4.5 % of 

the weight and ethoxylation trimethylolpropane triacrylate 5.2 % of the weight 

and 2-methyl-1-[4-(methylthio) phenyl]-2-morpholinopropane-1- 

ON 1 .0 % of the weight, 2 and 4-diethyl thioxan 

ton 0.26 % of the weight and 2-benzyl-2-dimethylamino-1-(4- 

morpholino phenyl)-1-butanone 0.14 % of the 

weight and ethyl carbitol acetate 13.9 % of the weight [0046] 

The <the photosensitive paste B (photo-curing depth: 9.0 micrometers)> and Ag 

powder (mean particle diameter: 3.0 micrometers) 70.0 % of the 

weight and Si02-B-203-Bi203 system glass powder 3.0 % of the 

weight (mean particle diameter: 3.0 micrometers) 

- A methyl-methacrylate-methacrylic-acid copolymer 6.0 % of the weight 



and ethoxylation trimethylolpropane triacrylate 5.8 % of the weight and 2- 

methyl-1-[4-(methylthio) phenyl]-2-morpholinopropane-1- 

ON 0.6 % of the weight, 2 and 4-diethyl thioxan 

ton 0.2 % of the weight and 2-benzyl-2-dimethylamino-1-(4- 

morpholino phenyl)-1-butanone 0.8 % of the weight 

and ethyl carbitol acetate 13.6 % of the weight [0047] 

The <the photosensitive paste C (photo-curing depth: 7.3 micrometers)> and Ag 

powder (mean particle diameter: 1.8 micrometers) 71.1 % of the 

weight and Si02-B-203-Bi203 system glass powder 1.9 % of the 

weight (mean particle diameter: 3.0 micrometers) 

- A methyl-methacrylate-methacrylic-acid copolymer 6.0 % of the weight 

and ethoxylation trimethylolpropane triacrylate 5.8 % of the weight and 2- 

methyl-1-[4-(methylthio) phenyl]-2-morpholinopropane-1- 

ON 0.6 % of the weight, 2 and 4-diethyl thioxan 

ton 0.2 % of the weight and 2-benzyl-2-dimethylamino-1-(4- 

morpholino phenyl)-1-butanone 0.8 % of the weight 

and ethyl carbitol acetate 13.6 % of the weight [0048] 

The <the photosensitive paste D (photo-curing depth: 2.5 micrometers)> and Ag 

powder (mean particle diameter: 0.6 micrometers) 71.1 % of the 

weight and Si02-B-203-Bi203 system glass powder 1.9 % of the 

weight (mean particle diameter: 3.0 micrometers) 

- A methyl-methacrylate-methacrylic-acid copolymer 6.0 % of the weight 

and ethoxylation trimethylolpropane triacrylate 5.8 % of the weight and 2- 

methyl-1-[4-(methylthio) phenyl]-2-morpholinopropane-1- 

ON 0.6 % of the weight, 2 and 4-diethyl thioxan 

ton 0.2 % of the weight and 2-benzyl-2-dimethylamino-1-(4- 

morpholino phenyl)-1-butanone 0.8 % of the weight 

and ethyl carbitol acetate 13.6 % of the weight [0049] 

The <the photosensitive paste E (photo-curing depth: 10.3 micrometers)> and 
Ag-Pt powder (mean particle diameter: 2.2 micrometers) 63.0 % of the 



weight and Si02-B-203-Bi203 system glass powder 2.0 % of the 

weight (mean particle diameter: 3.0 micrometers) 

- A methyl-methacrylate-methacrylic-acid copolymer 6.3 % of the weight 

and ethoxylation trimethylolpropane triacrylate 7.2 % of the weight and 2- 

methyl-1-[4-(methylthio) phenyl]-2-morpholinopropane-1- 

ON 1.3 % of the weight, 2 and 4-diethyl thioxan 

ton 0.33 % of the weight and 2-benzyl-2-dimethylamino-1-(4- 

morpholino phenyl)-1-butanone 0.41 % of the 

weight and ethyl carbitol acetate 19.46 % of the weight [0050] 

The <the photosensitive paste F (photo-curing depth: 4.5 micrometers)> and Cu 

powder (mean particle diameter: 3.0 micrometers) 80.0 % of the 

weight and a methyl-methacrylate-methacrylic-acid copolymer 5.1 % of 

the weight and ethoxylation trimethylolpropane triacrylate 4.9 % of the weight 

and 2-methyl-1-[4-(methylthio) phenyl]-2-morpholinopropane-1- 

ON 0.5 % of the weight, 2 and 4-diethyl thioxan 

ton 0.2 % of the weight and 2-benzyl-2-dimethylamino-1-(4- 

morpholino phenyl)-1-butanone 0.7 % of the weight 

and propylene-glycol-monomethyl-ether acetate 8.6 % of the weight [0051] 

The <the photosensitive paste G (photo-curing depth: 40.5 micrometers)> and 

20aluminum3 powder (mean particle diameter: 2.5 micrometers) 

80.0 % of the weight and a methyl-methacrylate-methacrylic-acid 

copolymer 5.3 % of the weight and ethoxylation trimethylolpropane 

triacrylate 4.7 % of the weight and 2-methyl-1-[4-(methylthio) phenyl]-2- 

morpholinopropane-1-ON 0.6 % of the weight, 2 and 

4-diethyl thioxan ton 0.2 % of the weight and 2-benzyl-2- 

dimethylamino-1-(4-morpholino phenyl)-1-butanone 

0.8 % of the weight and ethyl carbitol acetate 8.4 % of the weight 

[0052] 

<The photosensitive paste H (photo-curing depth: 39.8 micrometers)> and Si02- 
PbO-B203 system glass powder 65.0 % of the weight (mean particle 



diameter: 3.0 micrometers) 

- A methyl-methacrylate-methacrylic-acid copolymer 6.3 % of the weight 

and ethoxylation trimethylolpropane triacrylate 7.2 % of the weight and 2- 

methyl-1-[4-(methylthio) phenyl]-2-morpholinopropane-1- 

ON 0.25 % of the weight, 2 and 4-diethyl thioxan 

ton 0.06 % of the weight and 2-benzyl-2-dimethylamino-1-(4- 

morpholino phenyl)-1-butanone 1.73 % of the 

weight and ethyl carbitol acetate 10.86 % of the weight and 

propylene-glycol-monomethyl-ether acetate 8.6 % of the weight [0053] The 

sample of the following examples 1-8 and the sample of the examples 1-8 of a 
comparison were produced using photosensitive paste A-H of [production of 
sample of examples 1-8] above. 

<Example 1> photo-curing depth formed the photosensitive paste film with a 
thickness of 7.6 micrometers by screen-stencil on the alumina substrate using 
the photosensitive paste A which is 7.8 micrometers. And through the photo 
mask, after carrying out exposure processing of the photosensitive paste film by 
irradiating two times, development according the beam of light of an ultrahigh 
pressure mercury lamp to the 0.5 % of the weight water solution of 
2000mJcm(s)-sodium carbonates was performed. 

[0054] Thus, about the pattern film of each sample by which patterning was 
carried out, the existence of generating of the separation after development and 
the cross-section configuration by microscope observation, and the cross-section 
configuration after baking were evaluated. Furthermore, using the photosensitive 
paste A, the photosensitive paste film with a thickness of 7.6 micrometers was 
formed on the dielectric substrate, the microstrip resonator which performed 
exposure processing and a development, and baking processing through the 
photo mask was formed, and the network analyzer estimated the transmission 
characteristic in the RF in 10GHz. In addition, unloaded Q was used as an index 
of a transmission characteristic. 

[0055] <Example 2> photo-curing depth formed the photosensitive paste film with 



a thickness of 12.0 micrometers by screen-stencil on the alumina substrate using 
the photosensitive paste B which is 9.0 micrometers. And through the photo 
mask, after carrying out exposure processing of the photosensitive paste film by 
irradiating two times, development according the beam of light of an ultrahigh 
pressure mercury lamp to the 0.5 % of the weight water solution of 
2000mJcm(s)-sodium carbonates was performed. 

[0056] Thus, about the pattern film of each sample by which patterning was 
carried out, the existence of generating of the separation after development and 
the cross-section configuration by microscope observation, and the cross-section 
configuration after baking were evaluated. Furthermore, using the photosensitive 
paste B, the photosensitive paste film with a thickness of 12.0 micrometers was 
formed on the dielectric substrate, the microstrip resonator which performed 
exposure processing and a development, and baking processing through the 
photo mask was formed, and the network analyzer estimated the transmission 
characteristic in the RF in 10GHz. In addition, unloaded Q was used as an index 
of a transmission characteristic. 

[0057] <Example 3> photo-curing depth formed the photosensitive paste film with 
a thickness of 8.5 micrometers by screen-stencil on the alumina substrate using 
the photosensitive paste C which is 7.3 micrometers. And through the photo 
mask, after carrying out exposure processing of the photosensitive paste film by 
irradiating two times, development according the beam of light of an ultrahigh 
pressure mercury lamp to the 0.5 % of the weight water solution of 
2000mJcm(s)-sodium carbonates was performed. 

[0058] Thus, about the pattern film of each sample by which patterning was 
carried out, the existence of generating of the separation after development and 
the cross-section configuration by microscope observation, and the cross-section 
configuration after baking were evaluated. Furthermore, using the photosensitive 
paste C, the photosensitive paste film with a thickness of 8.5 micrometers was 
formed on the dielectric substrate, the microstrip resonator which performed 
exposure processing and a development, and baking processing through the 



photo mask was formed, and the network analyzer estimated the transmission 
characteristic in the RF in 10GHz. In addition, unloaded Q was used as an index 
of a transmission characteristic. 

[0059] <Example 4> photo-curing depth formed the photosensitive paste film with 
a thickness of 3.0 micrometers by the spin coater on the alumina substrate using 
the photosensitive paste D which is 2.5 micrometers. And through the photo 
mask, after carrying out exposure processing of the photosensitive paste film by 
irradiating two times, development according the beam of light of an ultrahigh 
pressure mercury lamp to the 0.5 % of the weight water solution of 
2000mJcm(s)-sodium carbonates was performed. 

[0060] Thus, about the pattern film of each sample by which patterning was 
carried out, the existence of generating of the separation after development and 
the cross-section configuration by microscope observation, and the cross-section 
configuration after baking were evaluated. Furthermore, using the photosensitive 
paste D, the photosensitive paste film with a thickness of 3.0 micrometers was 
formed on the dielectric substrate, the microstrip resonator which performed 
exposure processing and a development, and baking processing through the 
photo mask was formed, and the network analyzer estimated the transmission 
characteristic in the RF in 10GHz. In addition, unloaded Q was used as an index 
of a transmission characteristic. 

[0061] <Example 5> photo-curing depth formed the photosensitive paste film with 
a thickness of 12.2 micrometers by screen-stencil on the alumina substrate using 
the photosensitive paste E which is 10.3 micrometers. And through the photo 
mask, after carrying out exposure processing of the photosensitive paste film by 
irradiating two times, development according the beam of light of an ultrahigh 
pressure mercury lamp to the 0.5 % of the weight water solution of 
2000mJcm(s)-sodium carbonates was performed. 

[0062] Thus, about the pattern film of each sample by which patterning was 
carried out, the existence of generating of the separation after development and 
the cross-section configuration by microscope observation, and the cross-section 



configuration after baking were evaluated. Furthermore, using the photosensitive 
paste E, the photosensitive paste film with a thickness of 12.2 micrometers was 
formed on the dielectric substrate, the microstrip resonator which performed 
exposure processing and a development, and baking processing through the 
photo mask was formed, and the network analyzer estimated the transmission 
characteristic in the RF in 10GHz. In addition, unloaded Q was used as an index 
of a transmission characteristic. 

[0063] <Example 6> photo-curing depth formed the photosensitive paste film with 
a thickness of 6.5 micrometers by screen-stencil on the alumina substrate using 
the photosensitive paste F which is 4.5 micrometers. And through the photo 
mask, after carrying out exposure processing of the photosensitive paste film by 
irradiating two times, development according the beam of light of an ultrahigh 
pressure mercury lamp to the 0.5 % of the weight water solution of 
2000mJcm(s)-sodium carbonates was performed. 

[0064] Thus, about the pattern film of each sample by which patterning was 
carried out, the existence of generating of the separation after development and 
the cross-section configuration by microscope observation, and the cross-section 
configuration after baking were evaluated. Furthermore, using the photosensitive 
paste F, the photosensitive paste film with a thickness of 6.5 micrometers was 
formed on the dielectric substrate, the microstrip resonator which performed 
exposure processing and a development, and baking processing through the 
photo mask was formed, and the network analyzer estimated the transmission 
characteristic in the RF in 10GHz. In addition, unloaded Q was used as an index 
of a transmission characteristic. 

[0065] <Example 7> photo-curing depth formed the photosensitive paste film with 
a thickness of 35.0 micrometers by screen-stencil on the alumina substrate using 
the photosensitive paste G which is 40.5 micrometers. And through the photo 
mask, after carrying out exposure processing of the photosensitive paste film by 
irradiating two times, development according the beam of light of an ultrahigh 
pressure mercury lamp to the 0.5 % of the weight water solution of 



2000mJcm(s)-sodiunn carbonates was performed. 

[0066] Thus, about the pattern film of each sample by which patterning was 
carried out, the existence of generating of the separation after development and 
the cross-section configuration by microscope observation, and the cross-section 
configuration after baking were evaluated. 

[0067] <Example 8> photo-curing depth formed the photosensitive paste film with 
a thickness of 36.5 micrometers by screen-stencil on the alumina substrate using 
the photosensitive paste H which is 39.8 micrometers. And through the photo 
mask, after carrying out exposure processing of the photosensitive paste film by 
irradiating two times, development according the beam of light of an ultrahigh 
pressure mercury lamp to the 0.5 % of the weight water solution of 
2000mJcm(s)-sodium carbonates was performed. 

[0068] Thus, about the pattern film of each sample by which patterning was 
carried out, the existence of generating of the separation after development and 
the cross-section configuration by microscope observation, and the cross-section 
configuration after baking were evaluated. Many properties of the sample of the 
examples 1-8 measured as mentioned above are shown in Table 1. 
[0069] 
[Table 1] 
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[0070] As shown in Table 1, in each sample of the above-mentioned examples 1- 
8, generating of the separation of the photosensitive paste film after development 
was not accepted. Moreover, the cross-section configuration of the 
photosensitive paste film after development was a rectangle, and the cross- 
section configuration of the thick-film pattern after baking (electrode conductor) 
was also a rectangle. According to the invention in this application, the above- 
mentioned result shows that a cross-section configuration does not produce 
concentration of a current in a rectangle, but the thick-film pattern excellent in the 
transmission characteristic in a RF can be formed certainly. 



[0071] For [production of the sample of the examples 1-8 of a comparison], and a 
comparison, on the same conditions as the above-mentioned examples 1-8, the 
sample (that is, thickness of the photosensitive paste film was made larger than 
photo-curing depth) (sample of the examples 1-8 of a comparison) which 
changed only the thickness of the photosensitive paste film was produced, and 
many of the properties were measured. In addition, the relation of the thickness 
of the photosensitive paste film of the sample of the examples 1-8 of a 
comparison and the thickness of the photosensitive paste film of the above- 
mentioned examples 1-8 is as follows. 

[0072] Thickness of the photosensitive paste film of the <example 1 of 
comparison> example 1: Thickness of the photosensitive paste film of the 
example 1 of 7.6 micrometer comparison: Conditions besides 10.9 micrometers 
are the same as an example 1 . 

Thickness of the photosensitive paste film of the example 2 of a 
thickness: 1 2. Omicrometer comparison which is the photosensitive paste film of 
the <example [ of a comparison ] 2> example 2: Conditions besides 12.1 
micrometers are the same as an example 2. 

Thickness of the photosensitive paste film of the <example 3 of comparison> 
example 3: Thickness of the photosensitive paste film of the example 3 of 8.5 
micrometer comparison: Conditions besides 10.8 micrometers are the same as 
an example 3. 

Thickness of the photosensitive paste film of the <example 4 of comparison> 
example 4: Thickness of the photosensitive paste film of the example 4 of 3.0- 
micrometer comparison: Conditions besides 7.5 micrometers are the same as an 
example 4. 

Thickness of the photosensitive paste film of the example 5 of a 
thickness: 1 2. 2micrometer comparison which is the photosensitive paste film of 
the <example [ of a comparison ] 5> example 5: Conditions besides 12.3 
micrometers are the same as an example 5. 

Thickness of the photosensitive paste film of the <example 6 of comparison> 



example 6: Thickness of the photosensitive paste film of the example 6 of 6.5- 
micrometer comparison: Conditions besides 8.8 micrometers are the same as an 
example 6. 

Thickness of the photosensitive paste film of the example 7 of a 
thickness:35.0micrometer comparison which is the photosensitive paste film of 
the <example [ of a comparison ] 7> example 7: Conditions besides 48.3 
micrometers are the same as an example 7. 
Thickness of the photosensitive paste film of the example 8 of a 
thickness:36.5micrometer comparison which is the photosensitive paste film of 
the <example [ of a comparison ] 8> example 8: Conditions besides 51.4 
micrometers are the same as an example 8. 

Many properties of the sample of the examples 1-8 of a comparison measured as 
mentioned above are shown in Table 2. 
[0073] 
[Table 2] 
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[0074] About the examples 3, 4, 6, 7, and 8 of a comparison, the thickness (t) of 
the photosensitive paste film From it being fairly larger than the value of the 
mean particle diameter (m) of photo-curing depth (d) and photo-curing (depth d) 
+ inorganic powder While separation arises on the photosensitive paste film after 
development or the cross-section configuration of the photosensitive paste film 
after development turns into reverse trapezoidal shape The cross-section 
configuration of the thick-film pattern after baking (track) was also able to turn 



into reverse trapezoidal shape, or the edge curl phenomenon arose, and the 
thick-film pattern excellent in the transmission characteristic in a RF was not able 
to be formed. 

[0075] In the case of the examples 1, 2, and 5 only of a comparison which, on the 
other hand, enlarged thickness (t) of the photosensitive paste film slightly rather 
than the value of the mean particle diameter (m) of photo-curing (depth d) + 
inorganic powder, even if the separation of the photosensitive paste film after 
development was not accepted, either or it accepted, it was slight, and extent 
from which the cross-section configuration of the photosensitive paste film after 
development turns into reverse trapezoidal shape was also slight. Furthermore, 
the cross-section configuration of the thick-film pattern after baking (track) and 
extent which becomes reverse trapezoidal shape or an edge curl phenomenon 
produces were slight. 

[0076] therefore, when a cross-section configuration tends to form the 
rectangular thick-film pattern of a high configuration precision Although it is 
desirable to make it the thickness (t) of the photosensitive paste film not exceed 
the value of the mean particle diameter (m) of photo-curing (depth d) + inorganic 
powder When the thick-film pattern which it is going to form does not need so 
high a configuration precision, that it is possible also turns out to set up some 
thickness of the photosensitive paste film more greatly rather than the value of 
the mean particle diameter (m) of photo-curing (depth d) + inorganic powder like 
the examples 2 and 5 of a comparison. 

[0077] The RF transmission characteristic (value of the unloaded Q in 10GHz) of 
the track of the [RF transmission characteristic] examples 1, 2, 3, 4, 5, and 6 and 
the examples 1, 2, 3, 4, 5, and 6 of a comparison is shown in drawing 1 . 
Drawing 1 shows that the track of examples 1-6 has the value of unloaded Q 
larger than the track of the examples 1-6 of a comparison, and it is excellent in a 
RF transmission characteristic. 

[0078] In addition, it is not limited to the above-mentioned operation gestalt and 
an example, and the invention in this application can add various application and 



deformation within the limits of the summary of invention. 
[0079] 

[Effect of the Invention] As mentioned above, the formation approach of the thick- 
film pattern of the invention in this application (claim 1) Since the photo-curing 
depth (d) of a photosensitive paste is measured and he is trying to define the 
thickness (t) of the photosensitive paste film in consideration of this photo-curing 
depth (d) beforehand It becomes possible to form efficiently the thick-film pattern 
which has a desired cross-section configuration, and adhesion with the object 
(usually substrate) in which a thick-film pattern is formed is good, and it becomes 
possible to form efficiently a thick-film pattern with a high configuration precision. 
[0080] Moreover, when a photosensitive paste is applied like the formation 
approach of the thick-film pattern of claim 2 so that the conditions of formula:t<=d 
may be fulfilled, namely, the thickness (t) of the photosensitive paste film is made 
to be made smaller than photo-curing depth (d), an EQC, or it, the photosensitive 
paste film is certainly stiffened covering the whole thickness direction, and it 
becomes possible to make it not dissolve at the time of development. Therefore, 
it becomes possible to form certainly the thick-film pattern which has a desired 
cross-section configuration, and adhesion with the object (usually substrate) in 
which a thick-film pattern is formed is good, and it enables a cross-section 
configuration to form a rectangular thick-film pattern efficiently. 
[0081] Furthermore, since the edge curl generated when a cross-section 
configuration maintains a rectangle also when it calcinates, and the thick-film 
pattern of reverse trapezoidal shape is calcinated does not produce this thick-film 
pattern, it prevents that the sharp part which concentration of a current tends to 
produce is formed in an electrode surface, it becomes possible to control 
concentration of a current, and it becomes possible to raise the transmission 
characteristic in a RF. 

[0082] Moreover, also when mean particle diameter of the inorganic powder 
under photosensitive paste is set to (m) and the thickness (t) of the 
photosensitive paste film fulfills the conditions of formula:t<=d+m like the 



formation approach of the thick-film pattern of claim 3, the photosensitive paste 
film can be stiffened still more certainly covering the whole thickness direction. 
Therefore, it becomes possible to form certainly the thick-film pattern which has a 
desired cross-section configuration, and it is the fitness of adhesion with the 
object (usually substrate) in which a thick-film pattern is formed, and the thick-film 
pattern excellent in configuration precision can be formed efficiently. 
[0083] Moreover, the formation approach of the thick-film pattern of the invention 
in this application is suitable for forming a thick-film pattern with a high 
configuration precision, and it is possible for a cross-section configuration to form 
a rectangular thick-film pattern certainly. Therefore, according to the formation 
approach of the thick-film pattern of claim 4, the cross-section configuration 
where are the fitness of adhesion with the object (usually substrate) formed, and 
the RF transmission characteristic was excellent is enabled to form a rectangular 
thick-film pattern efficiently, and it is especially significant. 
[0084] Moreover, it enables a cross-section configuration to be used in a mode 
with which, as for the photosensitive paste of the invention in this application 
(claim 5), the thickness (t) of photo-curing depth (d) and the photosensitive paste 
film and the mean particle diameter (m) of inorganic powder fill the conditions of 
formula:t<=d+m, and to form a rectangular thick-film pattern certainly, since the 
photosensitive paste film applied and formed can be certainly stiffened covering 
the whole thickness direction. Therefore, the cross-section configuration where 
are the fitness of adhesion with the object (usually substrate) in which a thick-film 
pattern is formed, and the RF transmission characteristic was excellent can form 
a rectangular thick-film pattern efficiently by using the photosensitive paste of the 
invention in this application. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the RF transmission characteristic (value of the 
unloaded Q in 10GHz) of the track concerning an example and the example of a 
comparison. 
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t LT«tg-ri>J¥^^-y «i 

[ o o 2 7 ] SrtK *IS^ttiV^fflv^^SjRJttt 

mmitmmi<7>M&m . (2) fx r v y t * 

3<7 H-^AJg^f c7)3tS^Wf:<O^Bj, (4)^7 

v^jy^r^mit^Wxmm^fih . ^ti^^ 

[0028] mmm'tmm^^j-?- ■ *y 
-fc LTtt, ^^yy^-^hUT^uy-h, hu 

7n b°y y ^ U u—)V V U U y- h , f'J^fn- 

^yy-b. 2-7x7^yxf^yp-h, -yv 
r>-;br^yp—b. -f y^-^^/L-r^yy-b. by 

TisfoT? yi^-b. ATuy? h>T?V U-h. x 
b^Mt;7x^7x7-AT^y y-b, 1, 3-7"^ 

yy'^-;kyT7yy-b. 1, 4-7^yy">r-;by" 
r ^ y y- b . yxf y y ^ y 3 -;byT7 y y- b . 
r b 7if y y y y 3 -;py'r^ y y- b , b y x^y 

y^U y y-b. X hJfyft;'77x/- 

;bAyT7 y y- b . 7a^y»^yf/i-7"y 3 
-;by'T^ y y- b , b u 7. ( 2 - 1 b'n^ yxf^ ) 
A yyr^y-bbyr^yy-b. xb^y^bu^ 
f-n-ATwiybyT^yy-b. ^y^xuxy b 



( 5) IM2002-8244 9 ( P 2 0 0 2 -8%; [A) 



-JVYVT7VV-h, 7°n tf^ b U 7 f-n-/K7° 
n^y I- y ry U y- b , Tn^yffcyy -fe U/P b U 

ry yy- k ^y^xyxy b-/yfb77y y y- 

K y> 'J ^ f n -;|/7nA" yfb^T^'Jl/ - K v 
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y y y n-^yy y y y y- b , x h ^ > ft by 7x7 
— /l^A y'7 7 y 'J y- b , b 'J 7 ^n-/K7°nAy b y 

7yy yy-K xi-^y^ vyry/Htyry yy 

- b , X h =3f Mfr * 7 y 3 IV 7 x 7 ~)V T 9 'J y - b , 
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m#isx^, P - yy s y &&#§h v r s 
;k 3, 3'-yy^;L—4-y h^y<yy'7x7 
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y ;«if;^ i: 7)7 7 'J ;HxXf/k 7 y y 'J 

y y y y y ;nixf-;i/^ y y y ;Hxxf 

*tf^ixl>„ tit. ZKMt^m^W^W^^ 

[ 0 0 3 2 ] ifc. s^tt^-y b ttjv^T , 

AgK, AuK, PtK, PdK, Cu| 

^*fcLT(i. «?K. if«&fc"x)« 

< . ^WT^Sfi^'O .05 — 10 jj.mCOi>cr>mT£ I 
\i\ iOjffi L<(±¥%S@^'0 . 5-5//mt0iy)T" 
ifLfi. #mix«^¥«?fl#0 . 0 5^m 

*<7)^&@^' 1 0 fi^mth kmm^uw^-y 



(6) M2 002-82449 ( P 2 0 0 2 — 8chAA ) 



[0033] at, *mmicom%&'<.-A vizm^ 
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■ 2-^yy>-2-y^^rsy-i- (4-W7tyy7x-;i/) -1 
-7'^yy o. 8fi*% 

■xf-^^trh-^r-fer-b 13. 6fii% 

[0 048] 

<iS3tett^-XhD OftBMfcSSBE: 2. 5ju«) > 

■ a sfm {^mm ■ o . 6 /«) 71. 1 s*% 

■Si0 2 -B 2 0 3 -Bi 2 0 3 M7^i* 1. 9S*% 

3. 0;ui) 

■ y^^y;Hyf^-y 'J;H*li^ft 6 . omm% 

■ X b y-ft b U * f-n— /l^Tn^y b U 7? y y— b 5. 8 S*% 

■ 2-y^;b-l- [4- 7x-;H -2-^7* y/7°n.A° 
y-i-^y o. 6S*% 

■ 2, 4-yx^;w-7h 3 f-9-yby 0. 2fii% 

■ 2-<yy>-2-yy.^r5y-i- (4-W7tyy7x~;M -1 
-7'yyy o. 8S*% 

■ xf^/l/h'h-^r-bf- b 13. 6fiM% 

[0049] 

<S3ffi^XfE (MftSS: 10. 3ju«) > 

■ Ag-Ptt* : 2. 2jui) 63. 0fi*% 

■Si0 2 -B 2 0 3 -Bi 2 O 3 M7XK 2. 0fii% 
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[0 0 50] 



[0 0 5 1 ] 



[0 0 52] 



(WKfl: 3. 0//m) 

■ * U;PiM?-/l'-*?? U/H8*fi^ft 6 . 3fi*% 

■ xbdfMkMJ^f-n— /I^rn^hUr^UU-b 7. 2S*% 

■ 2-y-M—i- [4- (.x^/H^) 7i-;W - 2-w*yy7W 
y-i-jfy l. 3fii% 

■2, 4-yXf;Pf^fyfy 0. 33fiM% 

■ 2-Ky-J)V-2- i J^i~)VT^J-l- (4-t;l/7ty/7x-;l/) -1 

-yyyy o. 4 ifi*% 

■ x^k^t'b-^T-tT- b 19. 4 6fiM% 



<Mft^-X I- F (3£«iSK : 4 . 5 jum) > 

■CuS* : 3 . 0 /tni) 8 0. 0S*% 

■ .x * ? D ;l^.x * 9 U 5 . 1 m.M.% 

■ xh^Mfcb U;*^n-/iy7°n^y bUT^U 4. 9S*% 

■ 2-^/1— l - [4- (^f-;l^3f) 7x-;H -2-wy*VS7xv* 



> 1 t> 0. 5kM/o 

■2, 4-vX^^^-tfyhy o. 2S*% 

■ 2-^y^>-2-^^rsy-i- (4-t;i/7tyy7x^) -1 
y 9 /> o. in.m.% 



<M(4^--X h G : 4 0 . 5 //in) > 
■A 1 2 0 3 |* (T^eg : 2 . 5 //m) 8 0. 0S*% 

■ X?9VA&**iV-*99V)\*m£&fo 5. 3fi*% 

■ x h^f i/ftb n-rt'Wty h >J7? >J U-b 4. 7fi*% 

■ 2-.xf-A'-l- [4- U^/W^) 7i-/H -2-W7:)-yy7n^ 
y-l-jfy 0. 6fi*% 

■ 2, A-'J^iv^^yvy o. 2fiM% 

■ 2-^^-2-^^75 7-1- (4-t;l/7t'jy7xx;H -i 



7" 9 7 > 0. 8 f( I,!;".. 

■ x-f /l ///L b"l--.'L !• 8 . 1 f( :,!;".. 

<S*t4^-^bH (^a-ftaiK: 3 9. 8 //in) > 

■ S i0 2 -PbO-B 2 0 3 aWf5*f&* 6 5. OfiM% 
(WKg: 3. O/im) 

■ X99V)VMXi-)V-*97V)VW&-mz\k 6. 3fii% 

■ xb^rMtb yyfn-;l/7nA"y h l JT7VU~h 7. 2j 



i !.! " 



■"'0 



■ 2-y-M—l- [4- U^/W^) 7i-;H -2-^7*y/7nA" 
y-i-^-y o. 2 5S*% 

■2, A-'J^JV^^yVy 0. 06fii% 

■ 2 ^-2-^^757-1- (4-t/l/7ty/7x^l/) -1 

i. 7 3S*% 

■ x^/k^t^-ztyr-tf-- h 10. 8 6fiM% 

■ ru\^vyy)zi~)v^j^^-)V^~'f)vr^T-v 8. 6fiM% 

[0053] mmmi-8crMm^im] ±.mcomyt wxy hxlz., mmm^mmma 2 0 

tt^-X!-A-H£fflUT. VXT^mmmi^Q^mA OOmJcm- 2 HgltrS^fctiO. 

swibKM 1 -8 ^^Lfc . jt^Boa tfcs. mSIt- mj ^ a 0 . 5 nmxtfm&z 

<mtm\ 1 >«^m^' 7.8// wamsm^-x v § Mmft^tz . 

A^fflUT. T^S7-SK±txy U-yWJfcJ; 0. [00 54] itfDi 5 £ tT^°^-xy^§tL^#MW 
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T, PtfMLhfc, i¥§7. 6 

II. Mfi£^^ffofcv>f ^DXf'J -y 7*SJI« 

u i o g h z t ^ (t i, m&xoimm&z , 

[0 0 5 5] <MM 2 >3flj&ffcg|£K# 9 . 0 umcom 

epw; «t o . w§ 1 2 . o umnmmi^-x hmzm 

*T^lf£ 2 0 0 OmJcm- 2 EfS|ff .g, ,1 t i 0 . SoC 

tt^-x hM^s»iL^f^ mm-r V U 7 A 0 . 5 

[0 0 56] Z<V£ol l zLX^?-->7'-£tLtl&K?l 
PmMLhfc, J¥§ 1 2. 0//m<7)!g^tt^-X 

j&u i o g h z tti(t5 sfjg?sT<oes9*tt* . * ? 

mtix. mmQzm^z, 
[0057] <mtm\ 3 >ytmcMfflt i . 3 ^m<7)ii 

b C £ ffl wc , 7)V 5 7MLB:x ? y -y 
EPWJt J: 0 s J¥§ 8 . 5 ^mc?)»ft^-^ h !£ffM 

OtB!£ 2 0 0 0 mJcm- 2 BSgff § ■! bl/Zi.*)^ &M 

^-^hMitmitmmitzm. ma- mj^ao. 5S 

[0 0 58] i«0i'5t:LT^--y^5nfc#iiSH 
Wt^-ylCoUT, JIM* W \# 1/ <7)H±«^r* , 

comEZff-ofz, §A>t(i, iS*t4^-X b C SrfflU 
T, f^m#;a«±t. J¥$8. 5^mOiS3te'l4^-Xh 

a, x h y >y 7#ffli&&m 

U lOGHzCijitli £ . 

[0059] <s»j4 >imimm& 2 . 5 ^m^;s 
^tt^-xbD^ffl^T. r^^i-mm±.izx^yzj~ 

Uy **i#>£>, 7*b7X?^frL7y s@SJEb*taET 
£>36K£ 2 0 0 0 mJcm- 2 EB|^I> >I i; K ± 0 , iS3te'lt 
^ M^MILtfl lit > 'J^AO . 5S 

[0 0 60] ze>X ? izLX^-zty^tif^MM 



t£^mzmmmk\z ± i, rhjf^ m^^khm« 

iWftcffiSJit, Jf§3. 0 //mOiS*t4^-X h 
m. «l^fro^7^nx h U >y7°ft«^^ffM 

u 1 0 g h z tfc ft 5 s m^.T<ommw It & , ^ >y h 

[00 6 1 ] <mm 5 >^-ft^^' 10. 3 //mtO 
ii*l4^-x h E £ ffl . S 7-SS±tx 7 U - 
yWWHz X 0 . J¥§ l 2 . 2 ^moS3ttt^-x MS£ 
«Lt„ f^t. 7^hvx7^^LT, @«J±7K 
«ff<^fi»* 2 0 0 0 mJcm- 2 EB^-f § 

k^-x hmmmmttzm, ma- h u o . 

5 J: S lift o it . 

[00 62 ] £tf>± 5 tnLT^°^--y^'§ix^#Mfl 

X. ffiSfomLtiZ. J¥$ 1 2. 2^m^3ttt^-X 
1-lr.WL. 7* h \- X Srjl L X®Mm MS®m 

mm, MM^^^nx h u 7 7W^i 

)£t. 1 OGHztfettSSM^T^fStS^lt^. *v 

h7-77i-74WzXWmifz, 

W± LX, MMMQiM^ii. 

[0063] <mmm e >m»4 . 5 u 
eps" J: 0 s J¥£ 6 . 5 hmzmm 

^3KSS- 2 0 0 OmJcm- 2 BgfftS i t i 0 » ^Tttt 
^-Xb^^S^aL/tft, ^IH-b'J7A0. 5S 

[0064] ^7) j; a t;LT7^--y^'§ti^#MS 

% ^mzmmmmmjz x s ifffi^«, ^BS^^wrffi?^ 

TO*SKJit, i¥§6. 5 //mOiS^tt^-X h 
H^ffM L , 7tb7X7 LTM»M&V'i|ft^ 
a. M^Ma^troJt^-f 7nx h u v7°ft®^^ffM 

lOGHztfe(tl> SJa^T"^fE5li#l4 £ . 

[0065] <S6SfiM 7 >«ft$W4 0 . 5 ^m^) 
S3tett^-XhG^ffl^T, 7/L-$7-»fm=X7y- 

yepijt i y . jj§ 3 5 . o uwmft&^-x hmz 

ISfl"^HSr 2 0 0 0 mJcm- 2 EB|^|, i i 0 , * 

Mfc^-x bM^S3KMa t^ft. mSI-t- 1- y 72, 0 . 

5 Mt; i S ffl&Z'fr^ tz „ 
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[0 0 6 6] zcoxdi l zLx^~-yy^titz 

[0 0 67] <MmM8 >%m&&&& 3 9. 8/xm<7) 
yEPUt i 0 , i¥S 3 6 . 5 //mtOS^I4^-X Ml£ 
2 0 0 OmJcm- 2 EHJffl, » t lZ X 0 . 3 



[0 0 68] icOiotLT^— — V^Sflft 
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[oo7oiai iiZj^ti. 3 ±§mmm 1 -8 o& 

[0 0 7 1 ] [ib^M l -8 oiSft^fS] i>t, iblx 



amm i -scommcomyt^-x hmcommt , ±m 
mmm i -s^iSMf^-x bM^nwow^ii^oa 

[0072] <Jt^M 1 > 

mmm i commit- xhm^mm-. i. 6^m 

tiMM 1 ^33tett^-X Ml^JlW : 1 0 . 9 

<imm2> 

mmm 2 ^mwt^-x h m^mm : 12. 0 ^ m 
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mm 2 ^mm^-* vm^mm .12. lv* 

<mm\3> 

kmM3cD&ffl±^~xhm<7)wm ■. 10. s^m 

<&MM4> 

mmwHemft^-xhwemm: 3. oum 
tmin4^m±^~xhm^mm ■. 7. 5um 

<ttMM5> 

mum 5 ^!s*tt^-x hm^mM ■. 12. 2 um 
asm 5 tois*t4^-x Mi^nif : 12. 3^ 

<mm\e> 



mm 6 <vBmt^~x 1- mvmm 

<i»J7> 

mM7<wsm?<-A hmcomm -.35. 
imm 7 cosB^f*-* h m&mm ■. 4 s . 3 ^ m 

ffi«^femiHStM7f:|sil:„ 

<tt«W8> 

SlffiM8^i®3ttt^-X bJiOHi? : 3 6 . 
Jt^M8c0S3tett^-X h^O^Jf : 5 1 . 
ffi<^femiS|jiSM8fc|S|t„ 

[0073] 
[£2] 



6 . 5;uni 
8. 8/iin 
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[0 0 74] Jtl80!l3, 4, 6, 7&tf8toV^(i, 
!S*I4^-X NJg«JgJ¥( t ) £\ 3t®^JS( d) . Tjfctf 
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mz±z < ifztmv&mi i , 2rx/5co3%&. mm 
im^titzb ix hmkxh o . ift. igftfj^jg^tt 

S&Jgttfc&o ft 0 . x - y ^-/t-fjii^ 
4 1 ft >9 -f § i SST"fe o ft . 
[0 0 76] Lfc^t, ffiffi»^'®I^D. iftv^K 

mmtx o t-tmm^-y^wim^m^ 

m&Z'Xmb L^^zli. ttMM2%Xf5<7)£ d 
fc, 3t«f^(d)+*aMJ5t^^eg(m)<o«J: 0 

[0077] [fijusesam] mmni, 2,3, 

4, 5, 60MM1, 2, 3, 4, 5, 6<9*J»<9 
SJSiftfi3£8tt ( 1 0GHzfct5(t**fcfflfQtf>fi> £ 
H 1 fcjtft. 0 1 i 0 , 1 - 6 <7)»<7)(5 3 

mmmmzmix ^izt &&&& . 

[ 0 0 7 8 ] *JSH^(i, ±iE£S8?$B&tf£tt 
[0 0 79] 

mm> * 9 - ><mmm* . ^ . s^tt^-x b cox 
mitmmwmmixm . ^mummd)^ 

J: < fits - ^'TO^ "9 , II^7-y*W$ 

4. 

[ 0 0 8 0 ] t ft . it*ii2 (Dwm^~ymmnm 
(t)^. %mimsi(d)tmw, fcsiwtuo^ 

<-fSi'5t:Lfc«^', J¥^^]0^#cti9ft oTiS^ 



«£^rfs &iK£»n> ; t mmz 

mx < z t &*mtz%& . 
[0081] m&LtzM 
art. mmjmi&mzm. w^m-mwm^-y 

iJ^WSix^. z. t m±tx , wmm^&wffl-t 

[0082] ift. n^ii3 oowm^-yoommnm 
(m) t tft^t. mm^-x m<vmm(t)$\ 
frum^mzbtz^xBytn^-x vmz $t>izmm 

comm mix . Mmtrnzmazmw ^-ym 
[0083] ^ft, xmpncomww-ymmm 

m i mcomm^?-ymm3;<Bm-& ztmm 
[oo84] ift. *is^bh amm5 ) ^^tt^- 

^xmmizmit^i zt^xz sft^, mm&Rim 

ttztfn x , ^ammco&ft^-x h^m^izuz 
10. m&w-y&jmzti&m. mmmm t 
<rtam&.v>m-T. mmmmmitcomLtz. wmnt 

[Hi ] mmMRVStmnzfrfrm^mmmmm 

ft ( 1 0GHztii(tSi^ffiQ<0fi) ^^-fHT'* 
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[01] 

• :«H£Ml.B:£ffi*|2.A:£Ml0lj3. 
O : htSffJl . □ : Jt»«2. A : lt«W3, 




